1 H NMR (400 MHz, CDCl 3 ): = 1.46 (t, J = 7.1 Hz, 3H, CH 2 CH 3 ), 1.95-1.52 (m, 6H, THP), 3.61-3.57 (m, 1H, THP), 4.01-3.96 (m, 1H, THP), 4.46 (q, J = 7.1 Hz, CH 2 CH 3 ), 4.91 (t, J = 3.2 Hz, 1H, 2'-H), 5.34 (d, J = 12.5 Hz, 1H, PhCH 2 ), 5.43 (d, J = 12.6 Hz, 1H, PhCH 2 ), 7. 2H, 9.23 (bs, 1H, NH). 
Additional Experimental Section
All solvents, if not purchased in suitable purity or dryness, were distilled. Deionized water was used for all experiments. Thin Layer Chromatography (TLC) was carried out on Merck precoated silica gel plates (60F-254) using ultraviolet light irradiation at 254 nm or the KMnO 4 solution (KMnO 4 1 g, K 2 CO 3 6.6 g, 5% NaOH solution 1.7 mL, H 2 O 100 mL) as staining reagent. Silica gel chromatography was performed using silica gel from J. T. Baker or Merck (particle size 40-60μm) under approximately 0.5 bar pressure. 1 H-and 13 C-NMR spectra were recorded using a Varian Mercury 400 spectrometer 400 MHz ( 1 H) and 100.6 MHz ( 13 C) or a Bruker Avance 250 (250 MHz 1 H, 63 MHz 13 C). Fourier transform infrared spectroscopy (FT-IR) spectra were measured in Bruker vector 22 with a diffuse reflectance head A527 from Spectra Tech (KBr as matrix) or a Shimadzu IRAffinity 1. The following notations indicate the intensity of the absorption bands: s = strong, m = middle, w = weak, b = broad. Melting points were determined in a Büchi melting point B-540 apparatus in open capillaries (uncorrected). Electrospray mass spectrometric analyses (ESI-MS) were performed on a Finnigan LCQ spectrometer coupled to an Agilent 1100 HPLC system. Fast atom bombardment (FAB) mass spectra were recorded on a Finnigan MAT MS 70 spectrometer, using mnitrobenzylalcohol as matrix. Computed molecular masses were obtained using the software ChemDraw Ultra (CambridgeSoft Corporation) or Xcalibur. Optical rotations were measured in a Schmidt + Haensch Polartronic HH8 polarimeter at 589 nm. Concentrations are given in g/100 mL solvent.
General procedure for amide bond formation with EDC/HOBt (GP 1):
Amine and carboxylic acid were dissolved in CH 2 Cl 2 (0.1 M) and cooled to 0 ºC, HOBt (1.5 eq.) and Et 3 N (1.5 eq., 3 eq. per amine hydrochloride) were added and stirred for 15 min, EDC·HCl (1.25 eq.) was added. The reaction mixture was slowly warmed to room temperature and stirred until conversion was complete (TLC control).
General procedure for aza-Wittig ring closure (GP 2):
The thioester was dissolved in dry THF (50 mM) and cooled to -20 ºC. PPh 3 (1.5 eq.) in THF (0.5 M) was added dropwise and the reaction mixture was stirred until gas evolution ceased. The cooling bath was removed and the reaction mixture was then stirred at 40 ºC (TLC control). The solvent was removed and the resulting residue was purified by column chromatography (silica gel) to give the thiazoline.
General procedure for oxidation with DBU/BrCCl 3 (GP 3):
Thiazoline was dissolved in dry CH 2 Cl 2 (50 mM) and cooled to -20 ºC. DBU (2.1 eq.) was added stirred for 5 min. BrCCl 3 (1.05 eq.) was added dropwise and slowly warmed to room temperature (TLC control). Aqueous HCl (0.1 N, 10 mL) was added and the aqueous layer was extracted with EtOAc (3 × 10 mL). The combined organic phase was dried with MgSO 4 and concentrated. Purification by column chromatography (silica gel) furnished the azole.
Ethyl 3-iodo-4-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)-1H-indole-2-carboxylate (9)
Indole 8 3 (4.40 g, 14.5 mmol) and anhydrous K 2 CO 3 (5.51 g, 39.9 mmol) were suspended in anhydrous DMF (70 mL) under Ar and stirred for 15 min at room temperature. I 2 (4.05 g, 16.0 mmol) in DMF (30 mL) was added dropwise and stirred for 5 h (TLC control). The reaction was quenched with aqueous NH 4 Cl (100 mL) and extracted with CH 2 Cl 2 (3 × 75 mL). The resulting organic layer was washed with aqueous Na 2 S 2 O 3 (50 mL) and water (50 mL), dried with Na 2 SO 4 , and concentrated to dryness. Purification by column chromatography (silica gel, 400 g, light petroleum ethyl acetate, 2:1) gave 5.49 g (12.9mmol, 89%) of indole 8 as a yellow solid. 
4-(Hydroxymethyl)-3-methyl-1H-indole-2-carboxylic acid (11)
Aqueous NaOH (10%, 5 mL) was added to the suspension of indole 10 (1.21 g, 3.8 mmol) in H 2 O/EtOH (1:1, 40 mL), and heated to reflux for 30 min. the reaction mixture was cooled to room temperature, acidified with citric acid to pH 3 and extracted with ethyl acetate (4 × 100 mL). The resulting residue was redissolved in AcOH (70%, 50 mL) and stirred for 8 h at room temperature. The reaction mixture was co-evaporated with toluene (2 × 25 mL). The crude product was dissolved in hot i-PrOH and cooled down to 0 ºC. Addition of n-pentane initiated crystallization to give indolic acid 11 (0.57 g, 2.8 mmol, 73%) as fine needles. 4 then dissolved in THF (3 mL) and added to a stirred solution of indolic acid 11 (557 mg, 2.7 mmol) in anhydrous THF (12 mL). A catalytic amount of TFA (0.1 mL) was added and the reaction mixture was heated to 60 ºC for 3.5 h. Ethyl acetate (150 mL) was added. The organic layer was washed with 5% citric acid (30 mL), saturated NaHCO 3 (30 mL), saturated NaCl (30 mL), dried with MgSO 4 
Thiazole 14
(R)-allyl 2-azido-3-(tritylthio)propanoate (2.95 g, 6.9 mmol) and Et 3 SiH (1.15 mL, 7.2 mmol) were dissolved in CH 2 Cl 2 /TFA (75 mL, 9:1) and stirred for 1 h at room temperature. The mixture was coevaporated with toluene under high vacuum to remove the volatiles. Thioester formation following GP 1 with the free thiol, L-Boc-(OtBu)-threonine (2.08 g, 7.6 mmol), HOBt (1.16 g, 7.6 mmol), Et 3 N (1.05 mL, 7.6 mmol) and EDC·HCl (1.45 g, 7.6 mmol) gave 2.42 g (5.4 mmol, 79%) of thioester as a colorless oil after column chromatography purification (silica gel, 300 g, light petroleum ethyl acetate 
Pyrrolidinone 21
2,2,2-Trichlorethanol (10.2 mL, 106.7 mmol) was added to a suspension of NaH (2.13 g, 60% in mineral oil, 53.4 mmol) in THF (200 mL) at 0 ºC. The reaction mixture was cooled to -78 ºC after H 2 -generation ceased. Lactone 20 (5.69 g, 26.7 mmol) dissolved in THF (40 mL) was added slowly and stirred at -78 ºC for 30 min. HOAc (4.6 mL, 80 mmol) was added and the mixture was warmed to room temperature, diluted with H 2 O (400mL) and extracted with CH 2 Cl 2 (4 × 200 mL). The combined organic layer was dried with MgSO 4 , concentrated to dryness and dried with high vacuum to remove surplus trichloroethanol. The crude product was dissolved in DMF (50 mL) and cooled to 0 ºC. Imidazole (2.26 g, 69.3 mmol) and TBSCl (6.03 g, 40.0 mmol) in DMF (20 mL) was added slowly and stirred for 13 h at room temperature. The reaction mixture was diluted with H 2 O (200 mL) and extracted with CH 2 Cl 2 (3 × 100 mL). The combined organic extracts were washed with saturated NaCl (40 mL) and dried with MgSO 4 . Concentration and purification by column chromatography (silica gel, 400 g, light petroleum methyl tert-butyl ether, 9:1) gave 8.80 g (18.5 mmol, 69%) of pyrrolidine TBS-ether as a colorless solid. RuO 2 (540 mg, 4.1 mmol) was added to a solution of NaIO 4 (10.85 g, 50.7 mmol) in H 2 O (150mL) and stirred for 5 min at room temperature. Pyrrolidine TBS-ether (9.68 g, 20.3 mmol) in MeCN/CCl 4 (100 mL, 9:1) was added to this yellow solution and stirred for 13 h. The reaction mixture was filtered through a pad of silica gel and washed with ethyl acetate (3 × 50 mL). The resulting mixture was washed with 30% NaHSO 3 solution (100 mL) and brine (50 mL), dried with MgSO 4 and concentrated. Purification by column chromatography (silica gel, 400 g, light petroleum methyl tert-butyl ether, 4:1) gave 7.57 g (15. 4 
4-Hydroxyglutamate 22a
Pyrrolidinone 21 (6.10 g, 12.4 mmol) was dissolved in THF (100 mL) and cooled to -78 ºC. In parallel, benzyl alcohol (1.28 mL, 12.4 mmol) was added to a suspension of NaH (0.52 g, 60% in mineral oil, 13.1 mmol) in THF (50 mL) at 0 ºC. The mixture was cooled to -78 ºC after H 2 -evolution ceased. The obtained alcoholate solution was added slowly to the pyrrolidinone solution by a double tipped needle and stirred for 30 min at -78 ºC. AcOH (5 mL) was added, followed by H 2 O (500 mL), and the mixture was extracted with CH 2 Cl 2 (3 × 250 mL). The organic layer was dried with MgSO 4 and concentrated. Purification by column chromatography (silica gel, 500 g, light petroleum ethyl acetate, 7:1) gave 4.68 g (7.8 mmol, 63%; 87% based on recovered 21) of diester 22a as a colorless oil. 
Azido-thioester 23b
Transformation of diester 22b (77 mg, 0.12 mmol) according to the procedure for 22a, gave 51 mg (0. 
Thiazole 24b
The crude thiazoline was obtained by GP 2 from thioester 23b (48 mg, 0.07 mmol) and PPh 3 (28 mg, 0.1 mmol). After removal of the volatiles, the residue was oxidized with DBU (30 μL, 0. 
Bis-thiazole 4b
Glutamate 24b (10 mg, 16.1 mol) and 2,6-lutidine (40 L, 0.34 mmol) were dissolved in dichloromethane (1 mL) and cooled to 0 °C. TBSOTf (40 L, 0.17 mmol) was added dropwise. The reaction mixture was stirred for 12 h (TLC control). The solvent and the volatiles were removed under high vacuum. The crude product was dissolved in THF (1 mL) under argon at 0 °C, and acid 18 (8 mg, 14.2 mol), HOAt (7.7 mg, 56.6 mol), HATU (13.5 mg, 35.5 mol) were added to the reaction mixture. NaHCO 3 (3.6 mg, 42.9 mol) was added after 15 min. The reaction mixture was stirred at ambient temperature for 12h. The reaction mixture was diluted with phosphate buffer (pH 2.5, 10 mL) and extracted with dichloromethane (3 x 10 mL). The combined extracts were dried with sodium sulfate and concentrated. Purification by column chromatography (silica gel, 10 g, ethyl acetate/light petroleum = 1:2) gave 9 mg (8.4 mol, 59%) of the thiazolyl dipeptide 4b as colorless foam. 
Alkinylthiazole 33
To a dry Schlenk flask Pd(PPh 3 ) 2 Cl 2 (240 mg, 0.34 mmol), CuI (130 mg, 0.68 mmol) and freshly distilled DMF (87 mL) were added under nitrogen, then iodo-thiazole 31 (9.52 g, 34.15 mmol), 3-butyn-2-ol (32) (3.7 mL, 50.9 mmol) and Et 3 N (9.7 mL, 69.4 mmol) were introduced. The mixture was heated to 50 °C for 2 h (TLC control). During this time the solution turned dark brown. The mixture was cooled to room temperature, diluted with dichloromethane (250 mL) and filtered through Celite. The pad of Celite was washed with dichloromethane (3 × 75 mL). The combined filtrates were concentrated in vacuum and purified by column chromatography (silica gel, 500 g, light petroleum/acetone = 2:1) to give 6.35 g (30.09 mmol, 88%) of alcohol 33 as a yellowish solid. Analytical data were consistent with the previously reported data.
(R)-2-Azido-3-(tritylthio)propanoic acid (35)
Trifluoromethanesulfonic anhydride (15.1 mL, 90.7 mmol) was added dropwise to a mixture of sodium azide (11.8 g, 181.5 mmol) in dichloromethane (30 mL) and water (30 mL) at 0 °C with stirring. The reaction mixture was stirred for 2h at this temperature, then saturated NaHCO 3 solution (25 mL) was added dropwise (gas evolution). The layers were separated and the aqueous layer was reextracted with dichloromethane (2 × 15 mL), and the combined organic extracts were washed with saturated NaHCO 3 solution (2 × 15 mL). This freshly prepared solution of trifluoromethanesulfonyl azide in dichloromethane was added to a suspension of tritylcysteine (10.9 g, 30.1 mmol) in MeOH (240 mL) and water (75 mL), followed by triethylamine (16.9 mL, 120.5 mmol) and CuSO 4 
(S)-2-(Benzyloxycarbonylamino)-3-(tertbutyldimethylsilyloxy)propanoic acid (36a)
Cbz-L-Serine (34) (9.56 g, 40 mmol), TBDMSCl (6.04 g, 40 mmol) and imidazole (5.44 g, 80 mmol) were dissolved in dry DMF (40 mL) and stirred for 48 hours at room temperature under argon. The reaction mixture was concentrated, suspended in nhexane (100 mL) and extracted with 5% NaHCO 3 aqueous solution (3 × 60 mL). The aqueous fraction was acidified to pH 2 with 2 M HCl and extracted with ethyl acetate (3 × 60 mL). The combined extracts were dried with Na 2 SO 4 S)-2-(Benzyloxycarbonylamino)-3-(triisopropylsilyl)propanoic acid (36b) The same procedure as the preparation of acid 36a was used. Cbz-serine (34) (10.17 g, 42.6 mmol), and TIPSCl (8.21 g, 42.6 mmol) yielded 12.2 g (30.9 mmol, 73%) of acid 36b as a colorless glass. 
(S)-2-Amino-3-(tert-butyldimethylsilyloxy)-propanamide (37a)
Step 1:
To a stirred solution of TBS-serine 36a (12.9 g, 37 mmol) in THF (40 mL) was added HOSu (5.07 g, 44 mmol) and DCC (9.06 g, 44 mmol) at 0 °C. The reaction mixture was stirred at ambient temperature for 16 hours, then filtered to remove the resulting colorless precipitate (N,N'-dicyclohexylurea), and concentrated. The residue was taken up in ethyl acetate (150 mL) and cooled to 0 °C, then aqueous NH 4 OH solution (25%, 3.7 mL) was added dropwise. The reaction mixture was stirred for 1 hour (TLC control), filtered, and the filter cake was rinsed with ethyl acetate (3 × 50 mL). The organic filtrate was washed with saturated aqueous NaHCO 3 solution (2 × 100 mL), brine (100 mL), dried with Na 2 SO 4 and concentrated. The resulting residue (14.2 g) containning urea could be used directly in next step. An analytical sample was obtained by column chromatography (silica gel, 100 g, ethyl acetate light petroleum, 1:1) to give the propanamide as a colorless resin. Step 2:
The crude propanamide (14.2 g) was dissolved in dry methanol (200 mL) under argon and Pd/C (0.39 g, 3.7 mmol) was added. The reaction vessel was purged three times with H 2 to remove argon, and the flask was connected to hydrogen balloon. The reaction mixture was stirred for 12 hours (TLC control), and then filtered through Celite. The pad was washed with dichloromethane (3 × 10 mL), the combined filtrates were concentrated and purified by column chromatography (silica gel, 40 g, ethyl acetate light petroleum, 1:1 then dichloromethane MeOH, 10:1) to yield 6.77 g (31 mmol, 85% over two steps) of amine 37a as a light yellow sticky oil. 
Azido dipeptide 38a
N-Methyl morpholine (7.9 mL, 71.9 mmol) was added to azido-cysteine 35 (14 g, 36.0 mmol) in THF (300 mL) at -20 °C, then isobutyl chloroformate (4.7 mL, 36.0 mmol) was added dropwise to the above reaction mixture, the resulting reaction mixture was stirred for 10 min at -20 °C, then the free amine 37a (7.9 g, 36.2 mmol) was added, stirred at this temperature for another 2 hours, then slowly warm to room temperature and stirred for 12 hours (TLC control). The reaction mixture was filtered, the organic layer was concentrated and dissolved in ethyl acetate (300 mL), washed with phosphate buffer (pH 2, 0.5 M, 100 mL), saturated NaCl solution (100 mL), 5% NaHCO 3 (100 mL) and saturated NaCl solution (100 mL). The organic layer was dried with sodium sulfate and concentrated. 
3-Hydroxypyridine 2-carboxylic acid 39
Procedure A: To a solution of triflate 5 (0.24 g, 0.331 mmol) in 1,4-dioxane (30 mL) was added 10% aqueous Bu 4 NOH solution (1.68 mL, 0.6 mmol) dropwise at room temperature, and the resulting reaction mixture was stirred for 5 minutes (TLC control). The reaction mixture was diluted with phosphate buffer (pH 2, 0.5 M, 20 mL) and extracted with dichloromethane (3 × 50 mL). The combined extracts were dried with Na 2 SO 4 Step 2: A solution of above prepared 3-hydroxypyridine (0.16 g, 0.27 mmol) and Sc(OTf) 3 (6.4 mg, 0.01 mmol) in 1,4-dioxane (36 mL) and water (12 mL) was titrated to pH 8.5 with saturated NaHCO 3 aqueous solution (approximately 1 mL), and then heated to 60 °C for 8.5 hours (HPLC control). The reaction mixture was diluted by phosphate buffer (pH 2, 0.5 M, 30 mL) and extracted with ethyl acetate (3 × 50 mL). The combined extracts were dried with Na 2 SO 4 
Tris-thiazolyl pyridine 42
Phosgene (240 L, 20% in toluene) was added dropwise to a mixture of hydroxypyridine acid 39 (0.23 g, 0.40 mmol) and triethyamine (127 L, 0.91 mmol) in THF (40 mL) under argon at -40 °C. The reaction mixture was stirred for 2 hours at -40 °C and filtered under argon. The resulting solution was cooled to -40 °C, and the excess of phosgene was removed under vacuum (20 mbar), to give a solution of a mixed-anhydride.
Trifluoroacetic acid (0.2 mL) and triethylsilane (0.1 mL) were added dropwise to a stirred solution of dipeptide 32a (0.36 g, 0.61 mmol) in dichloromethane (4 mL) at room temperature under argon, the reaction mixture was stirred for 30 minutes (TLC control). Toluene (4 mL) was added to the reaction mixture, and solvents and volatiles were removed under high vacuum. The resulting residue containing free thiol 6a was directly used in the next transformation. The free thiol 6a in THF (4 mL) was added dropwise to the solution of mixed-anhydride at -40 °C, DMAP (4.9 mg, 0.04 mmol) was added to the reaction mixture. The reaction mixture was slowly warmed to room temperature and stirred for 48 hours, diluted with phosphate buffer (pH 2.5, 60 mL) and extracted with dichloromethane (3 × 30 mL). The combined extracts were dried with sodium sulfate and concentrated. The thioester 41 obtained was found to be unstable to silica gel, therefore, it was used directly in the next step.
The crude thioester 41 was dissolved in THF (30 mL) and cooled to -20 °C. PPh 3 (162 mg, 0.62 mmol) in THF (2 mL) was added dropwise. The reaction mixture was stirred for 1 hour at this temperature, slowly warmed to room temperature in 1 hour and to 40 °C for 20 hours (TLC control). The reaction mixture was concentrated and prepurified by column chromatography (silica gel, 10 g, dichloromethane EtOH, 1:0 20:1) to give the crude thiazoline (containing still some Ph 3 P=O).
The crude thiazoline was dissolved in dichloromethane (30 mL) and cooled to -20 °C. BrCCl 3 (50 L, 0.5 mmol) and DBU (124 L, 0.8 mmol) were added dropwise. The reaction mixture was stirred for 1 hour at -20 °C and then slowly warm to room temperature in 1 hour, diluted with phosphate buffer (pH 2.5, 40 mL) and extracted with dichloromethane (3 × 30 mL). The combined extracts were dried with sodium sulfate and concentrated. Purification by column chromatography (silica gel, 40 g, dichloromethane ethanol, 30:1) gave 250 mg (0.29 mmol, 74% over 4 steps) of tristhiazolylpyridine 42 as a yellow foam. R f = 0.44 (dichloromethane methanol, 10:1). 1 
3-Tosyloxypyridine 43
Tosyl chloride (53 mg, 0.28 mmol) was added to the mixture of hydroxypyridine 42 (200 mg, 0.23 mmol) and triethylamine (39 L, 0.28 mmol) in dichloromethane (40 mL) at 0 °C, and DMAP (3 mg, 0.02 mmol) was added after 5 min. The reaction mixture was stirred for 90 min at 0 °C (TLC control), diluted with phosphate buffer (pH 2.5, 50 mL) and extracted with dichloromethane (3 × 40 mL). The combined extracts were dried with sodium sulfate and concentrated. Purification by column chromatography (silica gel, 40 g, dichloromethane MeOH, 50:1) gave 172 mg (0.17 mmol, 73%) of pyridine tosylate 43 as a colorless resin.
